Silicon is generally considered as the next generation of anode materials for lithium-ion batteries because of its highest theoretical specific capacity of all the known materials. However its low initial coulombic efficiency, poor cyclic performance and expensive silicon nanoparticles limit its application for anode. Here, we report a simple and inexpensive synthetic method of RGO/n-Si composite in which n-Si nanoparticles were encapsulate by thermal reduced graphene oxide, in which the thermal reduced garphene oxide buffers the huge volume changes of Si during lithiation and delithiation. Besides, Si nanoparticles doped with P can improve the electrical conductivity of anode. As a result, these graphene encapsulated n-type Si nanoparticles have a much improved cyclic stability with a reversible capacity of 1529 mAh/g over 200 cycles.
